LysK CHAP endopeptidase domain is required for lysis of live staphylococcal cells.
LysK is a staphylococcal bacteriophage endolysin composed of three domains: an N-terminal cysteine, histidine-dependent amidohydrolases/peptidases (CHAP) endopeptidase domain, a midprotein amidase 2 domain, and a C-terminal SH3b_5 (SH3b) cell wall-binding domain. Both catalytic domains are active on purified peptidoglycan by positive-ion electrospray ionization MS. The cut sites are identical to LytA (phi11 endolysin), with cleavage between d-alanine of the stem peptide and glycine of the cross-bridge peptide, and N-acetylmuramoyl-l-alanine amidase activity. Truncations of the LysK containing just the CHAP domain lyse Staphylococcus aureus cells in zymogram analysis, plate lysis, and turbidity reduction assays but have no detectable activity in a minimal inhibitory concentration (MIC) assay. In contrast, truncations harboring just the amidase lytic domain show faint activity in both the zymogram and turbidity reduction assays, but no detectable activity in either plate lysis or MIC assays. A fusion of the CHAP domain to the SH3b domain has near full-length LysK lytic activity, suggesting the need for a C-terminal binding domain. Both LysK and the CHAP-SH3b fusion were shown to lyse untreated S. aureus and the coagulase-negative strains. In the checkerboard assay, the CHAP-SH3b fusion achieves the same level of antimicrobial synergy with lysostaphin as the full-length LysK.